Augmentation of skeletal muscle flap survival using platelet derived growth factor.
Distal muscle flap ischemia and necrosis is a recognized complication of acute elevation of large skeletal muscle flaps. The aim of this study was to investigate whether the angiogenic properties of platelet derived growth factor (PDGF) could be used to augment skeletal muscle flap survival through the induction of new blood vessel formation before flap elevation. We compared this form of flap augmentation with that achieved by subjecting the muscle to a bipedicled vascular delay procedure. The animal model used was the latissimus dorsi muscle of the male homozygous (hr/hr) hairless mouse. Four groups of animals were investigated in this study (n = 10 per group). Group 1 was the control group in which the entire muscle was elevated as a thoracodorsally based island flap. In group 2, the muscle was subjected to a bipedicled vascular delay procedure. In group 3, the muscle was treated with 500 microg of recombinant human platelet derived growth factor BB. In group 4, the muscle was treated with placebo. Ten days later the entire latissimus dorsi muscle was elevated as a thoracodorsally based island flap in groups 2, 3, and 4. Percentage muscle flap survival was quantitated in all groups 5 days after elevation of the entire muscle. Angiogenesis was then quantitated by analyzing capillary to muscle fiber ratios after alkaline phosphatase staining of representative latissimus dorsi muscle samples from the proximal, middle, and distal flap segments. Percentage muscle flap survival was significantly better in PDGF treated muscles when compared with the vascularly delayed muscles (p < 0.001). Histologic analysis of latissimus dorsi muscle flaps demonstrated a significantly greater number of capillaries in the middle (p < 0.001) and distal (p < 0.001) flap segments of PDGF-treated flaps when compared with the vascularly delayed flaps. Treatment of skeletal muscle with PDGF before flap creation resulted in survival of the entire muscle flap. Our results suggest that this survival may be secondary to PDGF-induced angiogenesis.